The inhibition of alcohol dehydrogenase in vitro and in isolated hepatocytes by 4-substituted pyrazoles.
As a means of comparing the functional properties of an enzyme in dilute solution in vitro with those for the same enzyme acting in its normal cellular environment, a study was conducted with 4-substituted pyrazoles as inhibitors of rat liver alcohol dehydrogenase in vitro and ethanol oxidation in isolated rat hepatocytes. Inhibitor constants (Ki's) for the same set of pyrazole derivatives were also determined for human liver alcohol dehydrogenase. The best-fitting equations were derived to relate the Ki's to the chemical nature of substituents. These quantitative structure-activity relationships show that pyrazoles with stronger electron-withdrawing substituents are weaker inhibitors both for the enzyme in vitro and, to an equal extent, for ethanol oxidation by intact cells. Inhibitor effectiveness is also dependent on substituent hydrophobicity, but, while increasing hydrophobicity makes stronger inhibitors of the enzyme in vitro, it can diminish the effectiveness in vivo by decreasing permeability through the cell membrane. A structure-activity analysis of published Ki's for pyrazoles acting against human pi-ADH indicates that its active site differs from those in other alcohol dehydrogenases.